The three common methods in use are the heterophoria.
the differentiation of true and simulated divergence excess. An abnormally high AC/A ratio has been impli cated in the aetiology of some forms of strabismus but the evidence for alteration in the ratio following surgery is inconclusive. In a prospective study of 38 patients the effect of routine squint surgery was investigated in con comitant strabismus. The AC/ A ratio was found to decrease significantly after surgery in both esotropes and exotropes. Furthermore a trend was demonstrated which suggested an increased risk of overcorrection in esotropes with a high l:?7: 1) pre-operative A Ci A ratio.
The accommodative convergence/accommodation (AC/A)
ratio is defined as the degree of accommodative conver gence (in metre angles) exerted in response to I unit of accommodation. I Clinically it is possible to determine only the change in vergence associated with the stimulus to accommodate, as the centrally driven accommodative effort itself cannot be measured. ' Various methods have been employed to measure the AC/A ratio which will eliminate the influence of the other components of conver gence. namely tonic, proximal and fusional convergence.
The three common methods in use are the heterophoria.
clinical and gradient methods.1-6
Early estimates of the normal ratio have been between 3: I and 4: 1.7 However, later studies using the slope gradi ent method show the average AC/ A to be 2.76 (range 0.5-8.6). R An abnormal ratio may result in excessive or insuf ficient accommodative convergence which, in the absence of adequate fusional reserve, will result in heterotropia or symptomatic heterophoria. Attempts to treat such cases by normalising the AC/A ratio and therefore enabling control of the deviation have involved the use of cycloplegics.q miotics, J() orthoptic exercises II and surgery.7.12-1" The effect of surgery on the AC/ A ratio has been inves tigated and initially was said to improve or significantly lower an abnormal ratio,le although other studies showed that the AC/A ratio is generally unaffected by surgery.7
More recently it has been shown that a high AC/A ratio tended to normalise whereas a low AC/ A ratio may increase. 1.1 However, these studies may be criticised since they used the clinical method to estimate the AC/A ratio.
The clinical method merely subtracts the distance from the near measurement, and makes no allowance for the other components of convergence that play a role in the ocular deviation. Therefore this method cannot record a true AC/A ratio and has also been shown to elicit higher and unpredictable results compared with the gradient method.1
The AC/ A ratio determined by the gradient method and its moditication by surgery has only been examined in one previous study of two esotropic patients.l� In this study the AC/A ratio reduced from 6:1 and 5:1 to 3:1 and 4:1 respectively.
We therefore undertook a prospective study to examine the change produced by surgery on the AC/A ratio as determined by the gradient method. In particular the relationship of pre-and post-operative angle of deviation, and change in the AC/A ratio was examined in an attempt to identify any pre-operative features that might predict a successful surgical outcome.
PATIENTS AND METHODS
Patients were enrolled into the study from the population attending the Orthoptic Clinic at St Thomas' HospitaL Consecutive patients with a concomitant strabismus were included in the study. Patients with neurological disease, paralytic strabismus, a previous history of squint surgery, inability to fixate in one or both eyes due to low visual acuity and young children who could not comply with the measurements were excluded.
All patients had a full pre-operative investigation. This included visual acuity, assesment of binocular function at the appropriate distance or by using the synoptophore to elicit binocular potential, a prism cover test to a 6/6 fix ation target for near and distance, cycloplegic refraction and ocular examination. 
The slope gradient method for AC/A ratio was then per formed by the same investigator on each subject pre operatively and at 2 weeks and 21 months post-oper atively. The prism cover test was performed at 0.33 metre, 6 metres, and with two ophthalmic lenses (+3,00 DS and -3.00 DS), in order that an average AC/A could be calcu lated. Measurement of the angle induced was taken only after the subject had fully exerted or relaxed his or her accommodation and overcome the lens strength. The amount and type of surgery and the surgeon' s name were recorded,
Statistical Analysis
Data were analysed using non-parametric tests. The ratio data from the AC/A ratio and pre/post-operative angles of deviation were analysed by the Wilcoxon sign rank test.
Contingency tables were constructed with appropriate groups of AC/ A (low, normal, moderate, high, very high) and surgical result (success or failure), and the chi-squared test applied. In this study a surgical result was considered successful if the post-operative angles were :oS 10 dioptres of esotropia and :oS 15 dioptres of exotropia, or larger if the deviation was controlled with evidence of binocularity, The presence of a consecutive exotropia in those cases without fusion was considered to be surgical failure as this would not allow for divergence over the passage of time.
RESULTS
Tw enty-five esotropes and 13 exotropes were recruited into the study. The age range was 3-10 years in the eso tropic group and 7-10 years in the exotropic group, with an overall male to female ratio of 14:24. In the esotropic group, 20 patients were classified as partially accommo dative esotropes, 1 patient was a pure convergence excess type and 4 had constant esotropias. In the exotropic group 6 were of the intermittent type with evidence of bin ocularity at near and the remaining 7 had constant exotropias.
Twenty patients in the esotropic group had a bi-medial recession, and 6 had unilateral recess/resect procedures. The pre-operative AC/A ratios of the esotropic group were divided into normal, moderate, high and very high (Table III) . Using chi-squared analysis a trend could be seen suggesting a greater success rate in cases with a normal AC/ A ratio. To investigate this trend further we considered the surgical outcome in terms of success, fail ure (undercorrection), consecutive (overcorrection) and the role of fusion. In the high AC/ A group there were no undercorrections and in the very high group two-thirds of patients were surgical failures. The presence of fusion appeared to improve the surgical outcome, particularly in patients with high or very high AC/A ratios (Table IV) .
DISCUSSION
The results of this preliminary study show that surgical intervention produces a significant reduction in the AC/A ratio. The median decrease in ratio was 4 in esotropes and 2 in exotropes. In the esotropic group the categorisation of the AC/A ratio in order to compare it with surgical out come showed a trend for the high AC/A group (�7:1) to be overcorrected whilst in the very high AC/ A group (� 10: 1) results were unpredictable. Analysis of the exo tropic patients showed no statistically significant trend due to the numbers involved being too small. Ten of the 13 
(6)
Very high 3 (3) Total 13 (10) p<O. 12 (Fisher's exact).
Numbers in brackets are patients with fusion.
cases with successful surgical outcome had evidence of fusion.
Parksl2 found that surgery imposes a permanent and constant improvement upon the abnormal AC/A ratio. conservative surgery is advisable even in the presence of relatively large near angles of deviation.
